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muriatic acid and oxygen in the ratio of 3:1 by volume. As regards the volumes of the products of the combinations of gases, Gay-Lussac said that the volume of carbonic acid formed by burning carbonic oxide in oxygen is the same as the volume of carbonic oxide burned, that the contraction which occurs when two volumes of nitrogen combine with one volume of oxygen to form nitrous oxide is equal to the volume of the oxygen, that there is no contraction in the formation of nitric oxide, that the contraction when hydrogen and oxygen combine to form water is equal to the volume of the oxygen, and that when nitrogen and hydrogen form ammonia the contraction is equal to.half the total volume of the combining gases. Most of these conclusions are based on the determinations, made by different chemists, of the specific gravities of the various gases, and of the products of their combination.
Although more accurate measurements than were possible at the time of Gay-Lussac, made with very much purer gases than could be prepared then, have justified Gay-Lussae's general conclusions and confirmed most of the special results whereon he rested these conclusions, we recognize that Dalton was warranted in speaking of Gay-Lussac's " hypothesis that all elastic fluids combine in ... measures that have sonic simple relation one to another/' in criticising Gay-Lussac'a experiments, and in claiming consideration for his own results which led him to think that "gases do riot unite in equal or exact measures in any one instance; when they appear to do so, it is owing to the inaccuracy of our experiments." 1
Writing of Gay-Lussac's generalization, Dalton said (I. c.):
"In fact, his notion of measures is analogous to mine of atoms; and if it could be proved that all elastic fluids have the same number of atoms in the same volume, or numbers that are as 1, 2, 3, etc., the two hypotheses would be the same, except that mine is universal, and his applicH only to elastic fluids. Gay-Lussae could not but see (p. 188, Part I of this work) that a similar hypothesis had been entertained by me, and abandoned as untenable."
1 Part II of A New System of Chemical Philosophy (1810), Appendix, pp. 555-559. (Italics are mine.) Dalton finds fault witli Gay-Lussao/s account of his experiments on burning potassium in nitrous gas: "The degree of purity of the nitrous gas and the particulars of the experiment are not mentioned. This one result is to stand against the mean of three experiments by Davy, and may or may not be more correct, as hereafter shall appear."